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(54) POLYLACTIC ACID HEAT-SHRINKABLE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polylactic acid heat-shrinkable material where transparency is greatly 
improved in heat shrinkability and tensile strength without deteriorating and transparency of the heat-shrinkable 
material containing an alicyclic polyester. 

SOLUTION: The transparency is improved by further blending polycarbodiimide to the polylactic acid heat- 
shrinkable material containing the polylactic polymer and the alicyclic polyester. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Heat shrink material which consists of different aliphatic series system 
polyester from a polylactic acid system polymer and said polylactic acid system 
polymer, and a poly carbodiimide and which is contracted to an one direction at least 
with heating. 

[Claim 2] Heat shrink material to which the average principal chain length of said poly 
carbodiimide is characterized by being shorter than the both sides of the average 
principal chain length of said polylactic acid system polymer, and the average principal 
chain length of said aliphatic series system polyester in heat shrink material according 
to claim 1 . 

[Claim 3] Heat shrink material characterized by being 0.1 weight section - 5 weight 
section, and the compounding ratio of said polylactic acid system polymer in said 
quality of mixture and said aliphatic series system polyester being 90 % of the weight : 
1 0 % of the weight - 81 % of the weight : 1 9 % of the weight in heat shrink material 
according to claim 2 to the nature of mixture 100 weight section which the rate of 
combination of said poly carbodiimide becomes from said polylactic acid system 
polymer and said aliphatic series system polyester. 

[Claim 4] Heat shrink material to which said polylactic acid system polymer, said 
aliphatic series system polyester, and said poly carbodiimide are characterized by 
carrying out orientation in the extension direction by 1 shaft extension in heat shrink 
material according to claim 3. 

[Claim 5] Heat shrink material characterized by for whenever [ to said extension 
direction and the direction which intersects perpendicularly / **** breaking 
extension ] being 200% or more in heat shrink material according to claim 4, and the 
Hayes value being 10% or less. 
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[Claim 6] Heat shrink material characterized by contraction over said extension 
direction in the inside of 80-degree C warm water being 30% or more in heat shrink 
material according to claim 4 or 5. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to polylactic acid system heat shrink 
material. In detail, it is related with the polylactic acid system heat shrink material 
containing a polylactic acid system polymer and aliphatic series system polyester 
other than a polylactic acid system. 
[0002] 

[Description of the Prior Art] As matter which constitutes conventionally the heat 
shrink material used for shrink-package material, a contraction union packing material, 
or a contraction label, a polyvinyl chloride, a styrene-butadiene copolymer, 
polyethylene terephthalate, etc. are known, and it is widely used in the industrial world. 
However, if these heat shrink material is discarded under natural environment, it will 
remain, without being decomposed for the stability. In addition, the "heat shrink 
material" in this specification means the yarn and the string which have heat shrink 
nature, a film, a sheet, etc. 

[0003] While spoiling a scene as the amount of residuals of those heat shrink material 
increases, the problem of polluting the living environment of a fish and a wild bird is 
caused. The heat shrink material which consists of a resolvability polymer which does 
not produce these problems is demanded, and many researches and development are 
actually performed. A polyester system polymer can be illustrated as the resolvability 
polymer. The heat shrink material which consists of a polyester system polymer is 
decomposed into the bottom of the natural environment which has moisture or 
moisture by the monomer by the hydrolysis nature which a polyester polymer has 
essentially. Furthermore, in recent years, the heat shrink material which consists of a 
biodegradability polymer which serves as a harmless decomposition product by the 
microorganism in soil after hydrolysis is desired. Polylactic acid is mentioned as an 
example of the biodegradability polymer. It is known that the original form will not 
remain into soil since hydrolysis advances automatically in soil, and polylactic acid will 
serve as a harmless decomposition product by the microorganism in soil after 
hydrolysis. However, although the film which consists only of polylactic acid was firmly 
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excellent in transparency, it was very difficult to form heat shrink material the way 
things stand very easily. 

[0004] First, the conventional technique for improving the brittleness of the polylactic 
acid film and giving heat shrink nature is explained. By performing biaxial extension to 
the film which consists of a polylactic acid system polymer, the polylactic acid system 
heat shrink film which has improved the brittleness which the film which consists of a 
polylactic acid system polymer has essentially is indicated by JP,9-1 87863.A. The 
polylactic acid system heat shrink film indicated by JP.9-1 87863.A is formed by 
carrying out the preheating of the 1 shaft oriented film which extended the 
unstretched film in the 1st direction and was obtained beyond the crystallization 
temperature of 1 shaft oriented film, and extending further in the direction 
perpendicular to the 1st direction. This polylactic acid system heat shrink film has the 
property which carries out a heat shrink in the 1 st direction substantially. However, as 
for this polylactic acid system heat shrink film, whenever [ **** breaking extension ] 
was small, and it was difficult practically to use as a heat shrink film which performs a 
shrink package or a contraction union package. 

[0005] Moreover, the polylactic acid system heat shrink film which raised heat shrink 
nature is indicated by JP,2000-226571,A by mixing to a polylactic acid system 
polymer by making crystalline polymers, such as polypropylene, into a nucleating agent. 
However, it was difficult practically to use as a heat shrink film with which whenever 
[ **** breaking extension ] is about 10%, and the polylactic acid system heat shrink 
film indicated by JP, 2000-226571 ,A also performs a shrink package or a contraction 
union package. 

[0006] Moreover, the polylactic acid system heat shrink film which has improved 
brittleness, such as a film which consists of a polylactic acid system polymer, is 
indicated by JP.2001-1 1214,A by mixing aliphatic series system polyester other than 
polylactic acid to a polylactic acid system polymer. However, it is known by mixing 
aliphatic series system polyester other than polylactic acid that the transparency of 
the polylactic acid system heat shrink film indicated by JP, 2001-1 1214.A will 
deteriorate. 

[0007] Next, especially when using the heat shrink material which consists of aliphatic 
series system polyester, such as a polylactic acid system polymer, as a shrink 
package or a contraction label, it was also required for aliphatic series system 
polyester to control the hydrolysis which it has essentially. The conventional 
technique for controlling the hydrolysis-proof nature of the heat shrink material which 
mainly contains an aliphatic series polyester system polymer in below is explained. 
[0008] The biodegradable plastic constituent with which the hydrolysis rate was 
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adjusted to the approach list which controls the hydrolysis rate of biodegradable 
plastics, such as aliphatic series system polyester resin, is indicated by 
JP,1 1-80522.A. The hydrolysis rate is adjusted when the biodegradable plastic 
indicated by JP,1 1-80522.A blends a carbodiimide compound and the poly 
carbodiimide compound with aliphatic series system polyester etc. 
[0009] 

[Problem(s) to be Solved by the Invention] In the conventional polylactic acid system 
heat shrink material, in order to obtain good heat shrink nature and good **** fracture 
nature, transparency which polylactic acid has essentially has been made into a 
sacrifice. 

[0010] Then, this invention is made in view of the above, and it aims at offering the 
polylactic acid system heat shrink material which raised transparency greatly, without 
degrading greatly heat shrink nature and **** fracture nature to the polylactic acid 
system heat shrink material containing aliphatic series system polyester other than 
the polylactic acid system polymer which is the factor which degrades transparency, 
mainly including a polylactic acid system polymer. 
[0011] 

[Means for Solving the Problem] It was not known that transparency can be improved 
although it was known that hydrolysis rates, such as aliphatic series system polyester, 
can be adjusted by blending a carbodiimide compound. An 
invention-in-this-application person etc. came to complete a header and this 
invention for the ability of the transparency of polylactic acid system heat shrink 
material to be improved by blending the poly carbodiimide with the conventional 
polylactic acid system heat shrink material. 

[0012] That is, in order to solve the above-mentioned technical problem, the 
polylactic acid system heat shrink material concerning this invention is characterized 
by consisting of the different aliphatic series system polyester and the different poly 
carbodiimide from a polylactic acid system polymer and a polylactic acid system 
polymer, and contracting to an one direction at least with heating. Transparency can 
be raised without changing heat shrink nature and **** fracture nature to the 
polylactic acid system polymer which is excellent in the transparency which is base 
resin a lot, even if it is the polylactic acid system heat shrink material which contains 
the aliphatic series system polyester which degrades transparency as sub**, although 
heat shrink nature and **** fracture nature are raised if it is this configuration. 
[0013] A polylactic acid system polymer and other aliphatic series system polyester 
have the bad dispersibility at the time of mixing in order not to show good 
compatibility essentially. It is thought that it acts as a compatibilizer since the poly 
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carbodiimide Jias the hydroxyl group and carboxyl group which polylactic acid and 
other aliphatic series system polyester have, and reactivity. That is, when the poly 
carbodiimide is blended, it is thought that the transparency of the polylactic acid 
system heat shrink material which the polylactic acid at the time of mixing and the 
dispersibility of other aliphatic series system polyester improved, consequently was 
formed improves. 

[0014] furthermore, the thing done after melting for the cooling processing of the 
crystalline polymers, such as a polylactic acid system polymer and other aliphatic 
series system polyester, — it is known that will crystallize or the spherulite to which 
transparency is reduced will grow. However, when the poly carbodiimide is blended, it 
is thought that the transparency of the polylactic acid system heat shrink material 
which the poly carbodiimide could act as a nucleating agent and could control control 
of crystallization and growth of a spherulite, consequently blended the poly 
carbodiimide improves. 

[0015] In the interior of polylactic acid system heat shrink material, you may be 
carrying out the chemical bond of the poly carbodiimide to a polylactic acid system 
polymer or aliphatic series polyester, and cautions are taken not to carry out a 
chemical bond but to be mixed. When the poly carbodiimide is carrying out 
dehydrogenation association with the carboxyl group of a polylactic acid system 
polymer or aliphatic series polyester, the hydrolysis-proof nature of polylactic acid 
system heat shrink material can also be raised. 

[0016] When the average principal chain length of the poly carbodiimide is shorter 
than the both sides of the average principal chain length of a polylactic acid system 
polymer, and the average principal chain length of aliphatic series system polyester, it 
can raise transparency certainly. Furthermore, the poly carbodiimide of the linear 
configuration which contains neither the shape of a straight chain without branched 
chain nor the benzene ring is desirable. If it sees with a molecular level in the case of 
the polylactic acid system heat shrink material which consists only of a polylactic acid 
system polymer and aliphatic series system polyester, many openings exist between a 
neighboring polylactic acid system polymer or aliphatic series system polyester. It is 
thought that it improved since the transparency of the polylactic acid system heat 
shrink material containing the poly carbodiimide filled the opening by the poly 
carbodiimide. In addition, "average principal chain length" means the average of the 
die length of a macromolecule principal chain, and an index is done by the conversion 
from weight average molecular weight or number average molecular weight (average 
degree of polymerization). 

[0017] It is desirable that it is 0.1 weight section - 5 weight section to the nature of 
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mixture 100 weight section which the rate of combination of the poly carbodiimide 
becomes from a polylactic acid system polymer and said aliphatic series system 
polyester as a configuration of the polylactic acid system heat shrink material 
excellent in all heat shrink nature, the **** fracture nature, and transparency, and the 
compounding ratio of the polylactic acid system polymer and aliphatic series system 
polyester in the quality of mixture is 90 % of the weight : 10 % of the weight - 81 % of 
the weight : 1 9 % of the weight. 

[0018] If it is the configuration (1 shaft orientation) in which a polylactic acid system 
polymer, aliphatic series system polyester, and the poly carbodiimide carried out 
orientation in the extension direction by 1 shaft extension, polylactic acid system heat 
shrink material has a contraction anisotropy. Usually, with heating, it mainly contracts 
in the extension direction, or the polylactic acid system heat shrink material in which 
the component carried out 1 shaft orientation is contracted only in the extension 
direction. 

[0019] The polylactic acid system heat shrink material whose rate of a heat shrink to 
said extension direction in the inside of the polylactic acid system heat shrink material 
whenever [ whose / to the extension direction and the direction which intersects 
perpendicularly / **** breaking extension ] is 200% or more and, whose Hayes value is 
10% or less, or 80-degree C warm water is 30% or more can be offered. Furthermore, 
the polylactic acid system heat shrink material which has 30% or more of rate of a heat 
shrink in 10% of the Hayes value and 80-degree C warm water can also be offered 
whenever [ **** breaking extension / 200% or more of ]. 
[0020] 

[Embodiment of the Invention] While explaining the contents of this invention, the 
gestalt of desirable operation is described. The polylactic acid system heat shrink 
material concerning this invention is heat shrink material which consists of resin 
containing other aliphatic series system polyester and poly carbodiimides other than 
polylactic acid and polylactic acid. The polylactic acid system heat shrink material 
concerning this invention is excellent in transparency compared with the conventional 
heat shrink material which consists of polylactic resin and aliphatic series system 
polyester resin other than polylactic acid. 

[0021] In order to secure good heat shrink nature and to improve transparency, it is 
desirable to blend the loadings of the poly carbodiimide to the nature of mixture 100 
weight section of polylactic acid and other aliphatic series system polyester at 0.1 % of 
the weight - 5% of the weight of a rate. In order to raise transparency certainly, the 
poly carbodiimide with average principal chain length shorter than the both sides of 
the average principal chain length of polylactic acid and the average principal chain 
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length of aliphatic series system polyester is used as a poly carbodiimide to blend. 
[0022] Moreover, in order to secure whenever [ good heat shrink nature and **** 
breaking extension ], it is desirable to set up the mixing ratio of polylactic acid and 
other aliphatic series polyester so that :(polylactic acid) (other aliphatic series 
polyester) =90 % of the weight: 10 % of the weight -81 % of the weight: 19 % of the weight 
may be filled. The polylactic acid system heat shrink material concerning this 
invention may have 1 shaft shrinkage characteristics, and may have biaxial shrinkage 
characteristics. When using as an object for a heat shrink union package, it is 
desirable to have 1 shaft shrinkage characteristics in many cases. Moreover, when 
using as an object for container labels, as for polylactic acid system heat shrink 
material, it is desirable to have high **** fracture nature and the property of being 
easy to be torn, to the direction which has 1 shaft shrinkage characteristics and is 
contracted with heating, and the direction which intersects perpendicularly. 
[0023] In addition, heat shrink nature and **** fracture nature are different by the 
manufacture approach. Generally, the extension approach is applied and desired heat 
shrink nature and **** fracture nature are given. If the extension approach is applied, 
1 shaft orientation of the matter which constitutes polylactic acid system heat shrink 
material can be carried out simple. What kind of well-known technique for obtaining 
whenever [ good heat shrink nature and good **** breaking extension ] may be used. 
After quenching the sheet, the film, the string, or yarn extruded from the T die, I die, 
the round-head die, etc. by the cooling cast roll, water, a compressed air, etc. and 
specifically solidifying it in the near condition amorphously, the approach of 
1 -shaft-extending or biaxial extending with the application of the rolling method, the 
tenter method, tubular **, etc. is mentioned. The approach of extending with the 
application of the tenter method in manufacture of 1 shaft oriented film is common, 
and the coincidence biaxial extending method which applies the rolling method to 
vertical extension, and applies the tenter method to horizontal extension and which is 
serially extended with the application of the tenter method to the biaxial extending 
method or coincidence in every direction is common in manufacture of a biaxial 
oriented film. 

[0024] The copolymers which mainly contain as a component polylactic acid, the 
L-lactic acid, and/or DHactic acid which consist only of L-lactic acid and/or a 
DHactic acid as a polylactic acid system polymer, and those mixtures can be 
illustrated. The Pori DLHactic acid which is the copolymer of the Pori L-lactic acid 
whose configuration unit is L-lactic acid, the Pori DHactic acid whose structural unit 
is D-lactic acid, L-lactic acid, and DHactic acid is contained in polylactic acid here. 
[0025] In manufacture of a polylactic acid system polymer, a polylactic acid system 



7 



polymer can be manufactured by applying well-known approaches, such as a 
condensation polymerization method and a ring-opening-polymerization method. In 
detail, by the condensation polymerization method, polylactic acid can be 
manufactured by carrying out direct dehydration condensation polymerization of 
L-lactic acid, D-lactic acids, or such mixture. Moreover, by the 
ring-opening-polymerization method, polylactic acid can be manufactured by carrying 
out ring opening polymerization of the lactic-acid lactide which is the annular dimer of 
a lactic acid under existence of a predetermined catalyst using a modifier etc. if 
needed. In addition, there is a LD-lactide which is the dimer of D-lactide and the 
L-lactic acid, and D-lactic acid which are the dimer of L-lactide which is the dimer of 
L-lactic acid, and D-lactic acid among the lactic-acid lactides, and desired polylactic 
acid can be manufactured using any one sort of these three sorts of lactic-acid 
lactides, or two or more sorts. 

[0026] The aliphatic series system polyester obtained as aliphatic series system 
polyester by condensing aliphatic series system glycols and aliphatic series polybasic 
acid (or the anhydride), the aliphatic series system polyester which carried out ring 
opening polymerization of the annular lactone, synthetic system aliphatic series 
system polyester, the aliphatic series system polyester by which a biosynthesis is 
carried out within a fungus body are mentioned. The aliphatic series system polyester 
which is most excellent in transparency condenses aliphatic series glycols and 
aliphatic series polybasic acid (or the anhydride), and is obtained. When the aliphatic 
series system polyester which is excellent in this transparency is used, polylactic acid 
system heat shrink material with very high transparency can be manufactured. 
[0027] The aliphatic series system glycol / polybasic acid polyester resin which made 
aliphatic series system glycols and aliphatic series polybasic acid (or the anhydride) 
react to the bottom of existence of a catalyst, or the aliphatic series system glycol / 
polybasic acid polyester resin of the amount of macromolecules to which it was made 
to react using a little coupling agent if needed can be illustrated. As aliphatic series 
system glycols, ethylene glycol, 1 ,4-butanediol, 1, 6-hexanediol, deca methylene glycol, 
neopentyl glycol, 1, and 4-cyclohexane dimethanol etc. is mentioned, for example. 
Moreover, ethylene oxide can also be used as aliphatic series system glycols. 
Furthermore, you may be the aliphatic series system glycol / polybasic acid polyester 
resin which used together and compounded two or more sorts of glycols. On the other 
hand, as aliphatic series polybasic acid and its acid anhydride, a succinic acid, an 
adipic acid, a suberic acid, a sebacic acid, dodecanoic acid, a succinic anhydride, an 
anhydrous adipic acid, etc. can use what is generally marketed. Furthermore, you may 
be the aliphatic series system glycol / polybasic acid polyester resin which used 
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together and compounded two or more sorts of polybasic acid, and/or its acid 
anhydride. 

[0028] Although the aliphatic series system polyester which consists only of aliphatic 
series system glycols and aliphatic series system polybasic acid in the above was 
explained, it is little and also aromatic series system polybasic acid, such as a 
component, for example, aromatic series system glycols, and trimellitic anhydride, and 
pyromellitic dianhydride, can also be used together. However, installation of these 
aromatic series system component takes cautions for the biodegradability of 
polylactic acid system heat shrink material to deteriorate. Moreover, if the aromatic 
series system component is contained, compatibility will fall, and cautions are taken 
for the transparency of polylactic acid system heat shrink material to deteriorate. 
[0029] Although what was manufactured by various approaches can be used as a poly 
carbodiimide, what was fundamentally manufactured by the manufacture approach (a 
U.S. Pat. No. 2941956 specification, JP.47-33279.B, J.0rg.Chem.28, 2069-2075 (1963), 
Chemical Review 1981, Vol.81 No.4, p61 9-621) of the conventional poly carbodiimide 
can be used. 

[0030] As organic diisocyanate which is a raw material for manufacturing the poly 
carbodiimide Aromatic series diisocyanate, aliphatic series diisocyanate, alicycle 
group diisocyanate, and such mixture can be mentioned. For example, specifically 
1,5-naphthalene diisocyanate, 4, and 4'-diphenylmethane diisocyanate, 4 and 
4'-diphenyl dimethylmethane diisocyanate, 1, 3-phenylene diisocyanate, 1, 
4-phenylene diisocyanate, 2, 4-tolylene diisocyanate, The mixture of 2, 6-tolylene 
diisocyanate, 2, and 4-tolylene diisocyanate and 2 and 6-tolylene diisocyanate, 
Hexamethylene di-isocyanate, a cyclohexane -1, 4-diisocyanate, Xylylene 
diisocyanate, isophorone diisocyanate, dicyclohexyl methane -4, 4-diisocyanate, 
Methylcyclohexane diisocyanate, tetramethyl xylylene diisocyanate, 2, 
6-diisopropylphenyl isocyanate, 1 and 3, 5-triisopropyl benzene -2, and 
4-diisocyanate can be illustrated. 

[0031] In addition, as long as the effectiveness of this invention is done so, cautions 
are taken to understand it as the polylactic acid system heat shrink material which 
has additives, such as a thermostabilizer, light stabilizer, lubricant, a plasticizer, an 
inorganic bulking agent, a deodorant, and an antistatic agent, being further included in 
the polylactic acid system heat shrink material concerning this invention. Moreover, 
the purpose which manufactures heat shrink material with high transparency is to 
offer the high coloring heat shrink material of the color purity which has light 
transmission nature it not only to to pursue transparency simply, but. Therefore, 
addition of a coloring agent, a pigment, etc. takes cautions to understand it as 
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containing in the polylactic acid system heat shrink material concerning this invention 
the polylactic acid system heat shrink material which has a coloring agent, a pigment, 
etc., although transparency will deteriorate. 

[0032] Hereafter, based on an example and the example of a comparison, the contents 
of this invention are explained concretely. In addition, the physical-properties value of 
the resin film manufactured in each example and each example of a comparison is 
collectively expressed to Table 1. 

[0033] First, the measuring method (the evaluation approach) of a physical-properties 
value is explained. Whenever [ Hayes value and **** breaking extension ] is JIS, 
respectively. No. K-6782 and JIS Measurement evaluation was carried out according 
to No. K-6732. Here, it excels in transparency, so that the Hayes value is small, the 
Hayes value is a physical-properties value which gives the index of transparency, 
whenever [ **** breaking extension ] is a physical-properties value which gives the 
index of **** fracture nature, and it excels in **** fracture nature, so that whenever 
[ **** breaking extension ] is large here. Moreover, the rate of a heat shrink carried 
out measurement evaluation of the test piece of the square whose one side is 10cm 
by change of the dimension at the time of being immersed in 80-degree C warm water 
for 10 seconds. 

[0034] (Example 1) After adding the poly carbodiimide resin (NISSHINBO INDUSTRIES, 
INC. make, Carbodilite HMV-8CA) 1 weight section to the mixed resin 100 weight 
section which consists of 90 % of the weight (the Mitsui Chemicals, Inc. make, H100E) 
of polylactic acid, and 10 % of the weight (the Showa High Polymer Co., Ltd. make,. 
Bionolle #3003) of aliphatic series system polyester, it is made to fully absorb 
moisture and dry. After kneading the resin absorbed moisture and dried within a twin 
screw extruder under the environment of 190 degrees C of cylinder temperatures, 
extrusion is carried out to a strand configuration. The extruded resin is cut, and a 
diameter made it absorb moisture and dry with a moisture-absorption-and-drying 
machine, after forming the pellet 3mmphi and whose thickness are 3mm. After 
carrying out melting kneading of the pellet absorbed moisture and dried, it extruded on 
the cooling roller and the resin sheet with a thickness of 300 micrometers was formed. 
In formation of a resin sheet, the T-die extruder set as the cylinder temperature of 
190 degrees C and the dice temperature of 185 degrees C was used here. Moreover, 
the skin temperature of a cooling roller was set as 35 degrees C. Then, after carrying 
out a preheating to 90 degrees C within a tenter, the resin sheet heated by 80 degrees 
C - 70 degrees C was extended 5 times in the direction of extrusion, and the direction 
which intersects perpendicularly, and the resin film whose thickness is 60 
micrometers was manufactured. Heat setting was performed here by holding a resin 
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film at 70 degrees C between fixed time amount immediately after extension. 
[0035] For the Hayes value, whenever [ **** breaking extension ] was [ 300% and 
contraction of the physical-properties value of the resin film concerning this 
example ] 40% 5%. Whenever [ **** breaking extension ] is 10% or less, and practical 
use cannot be presented with the resin film whose Hayes value manufactured without 
blending poly carbodiimide resin is 5% so that the example 2 of the following 
comparison may show. 

[0036] Moreover, although whenever [ rate of heat shrink and **** breaking 
extension ] is abbreviation identitas when this example is compared with the example 
3 of the following comparison, it turns out that transparency improves remarkably. 
This means that the loadings of the aliphatic series system polyester for raising heat 
shrink nature and **** fracture nature can be reduced by blending poly carbodiimide 
resin. The improvement in the remarkable transparency in this case originates in 
improvement in the transparency by having blended the poly carbodiimide, and 
improvement in the transparency by the ability to decrease the loadings of the 
aliphatic series system polyester which degrades transparency. 

[0037] (Example 2) By the same manufacture approach as the above-mentioned 
example 1, the resin film concerning this example was manufactured except changing 
the compounding ratio of the polylactic acid of mixed resin and aliphatic series system 
polyester in the above-mentioned example 1. The compounding ratio of the polylactic 
acid in the resin film concerning this example and aliphatic series system polyester is 
15 % of the weight of 85 % of the weight [ of polylactic acid ] : aliphatic series system 
polyester. In addition, cautions are taken to blend poly carbodiimide resin with the 
resin film concerning this example at a rate of 1 weight section to the mixed resin 100 
weight section which consists of polylactic acid and aliphatic series system polyester. 
[0038] For the Hayes value, whenever [ **** breaking extension ] was [ 400% and 
contraction of the physical-properties value of the resin film concerning this 
example ] 42% 7%. Although there is no big change in whenever [ **** breaking 
extension ], and contraction compared with the resin film which the resin film 
concerning this example requires for the example 3 of the following comparison, it 
turns out that the Hayes value becomes small. That is, the transparency of a resin film 
is improved greatly. 

[0039] (Example 3) By the same manufacture approach as the above-mentioned 
example 1, the resin film concerning this example was manufactured except changing 
the compounding ratio of the polylactic acid of mixed resin and aliphatic series system 
polyester in the above-mentioned example 1. The compounding ratio of the polylactic 
acid in the resin film concerning this example and aliphatic series system polyester is 



11 



18 % of the weight of 82 % of the weight [ of polylactic acid ] : aliphatic series system 
polyester. In addition, cautions are taken to blend poly carbodiimide resin with the 
resin film concerning this example at a rate of 1 weight section to the mixed resin 100 
weight section which consists of polylactic acid and aliphatic series system polyester. 
[0040] For the Hayes value, whenever [ **** breaking extension ] was [ 450% and 
contraction of the physical-properties value of the resin film concerning this 
example ] 40% 10%. Although there is no big change in whenever [ **** breaking 
extension ] t and contraction compared with the resin film which the resin sheet 
concerning this example requires for the example 4 of the following comparison, it 
turns out that the Hayes value becomes small. 

[0041] (Example 1 of a comparison) It replaced with the mixed resin in the 
above-mentioned example 1, and the resin film concerning this example was 
manufactured by the same manufacture approach as the above-mentioned example 1 
except using the resin which consists only of polylactic acid. In addition, cautions are 
taken to blend poly carbodiimide resin with the resin film concerning this example at a 
rate of 1 weight section to the resin 100 weight section which consists of polylactic 
acid. 

[0042] For the Hayes value, whenever [ **** breaking extension ] was [ 10% or less 
and contraction of the physical-properties value of the resin sheet concerning this 
example of a comparison ] 43% 0.5%. Whenever [ **** breaking extension ] can enlarge 
by blending aliphatic series system polyester so that this example of a comparison and 
the examples 2-5 of the following comparison may show. Moreover, it turns out that 
whenever [ **** breaking extension ], and the Hayes value become large as the rate 
of combination of the aliphatic series system polyester in the above-mentioned mixed 
resin becomes large. In addition, contraction of the resin film concerning each example 
of a comparison of the dependency with the rate of combination of the aliphatic series 
system polyester in the above-mentioned mixed resin was small, and it was a in 
general fixed value. 

[0043] (Example 2 of a comparison) By the same manufacture approach as the 
above-mentioned example 1, the resin film concerning this example was manufactured 
except not blending having made the compounding ratio of the polylactic acid of mixed 
resin and aliphatic series system polyester in the above-mentioned example 1 into 
95 % of the weight : 5 % of the weight, and poly carbodiimide resin. For the Hayes value, 
whenever [ **** breaking extension ] was [ 10% or less and contraction of the 
physical-properties value of the resin film concerning this example of a comparison ] 
41% 5%. 

[0044] (Example 3 of a comparison) The resin film concerning this example was 
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manufactured like the above-mentioned example 2 except not blending poly 
carbodiimide resin. For the Hayes value, whenever [ **** breaking extension ] was 
[ 350% and contraction of the physical-properties value of the resin film concerning 
this example ] 42% 15%. 

[0045] (Example 4 of a comparison) The resin film concerning this example was 
manufactured like the above-mentioned example 3 except not blending poly 
carbodiimide resin. For the Hayes value, whenever [ **** breaking extension ] was 
[ 410% and contraction of the physical-properties value of the resin film concerning 
this example ] 43% 22%. 

[0046] (Example 5 of a comparison) By the same manufacture approach as the 
above-mentioned example 1, the resin film concerning this example was manufactured 
except not blending having made the compounding ratio of the polylactic acid of mixed 
resin and aliphatic series system polyester in the above-mentioned example 1 into 
75 % of the weight : 25 % of the weight, and poly carbodiimide resin. For the Hayes 
value, whenever [ **** breaking extension ] was [ 520% and contraction of the 
physical-properties value of the resin film concerning this example ] 40% 27%. 
[Table 1] 
[0047] 

[Effect of the Invention] As explained above, in this invention, the transparency of the 
polylactic acid system heat shrink material containing the aliphatic series system 
polyester which degrades transparency other than a polylactic acid system polymer 
and a polylactic acid system polymer can be raised by blending the poly carbodiimide. 
Moreover, when aliphatic series system polyester has biodegradability, the polylactic 
acid system heat shrink material concerning this invention turns into very good 
biodegradability heat shrink material. 
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[0038] #*SSWc^.2>t§Jflg:7 -/ ;UACD^5l4fiI«. 
^ Xffl*s 7%, 91 BHgBrffiiJgtf 4 0 0 
4 2%t*o/c„ **JS6Wc«&S8i)!i:7 -r ;l/A«. TI2 
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^BSKISJR* UiXfWO ft Sill* 



10 0 



Kttl,r 1 *ffi^©l!li^rlB^3nrt>SC4K:i£g i S: 

[0040] ^mmmia&zmmy ■< ;uA©«ttfBtt. 

^AXmifi 1 0%. 5l3HRRfH#l£#S4 5 0 %Rg> , i|»§^ 
#4 0Xr*ofc. **5fiWc^^flg^- TIB 

tmm 4 cc mm ? < * a t Jt-^r . 9 1 mmmcjBt 
vwm&ictttt&mtimifi. *wxiit&h3 < ft a 

C4**b#>-5>. 

[0041] (jte« 1 ) immrn 1 

JJgtcftx. r . * y ?L^©#J: 0 ft SfcfJIifcfBoa c 4 

m*±imnm 1 4 pi twa^a k j: -?t, *^ssw«: 

Hg? -<;l>A£$3j£t,fc. ftte. 



(6) «f|3 2003-221499 

10 

* Jig? ^ ;UA(ctt. y l3)\,i£%>A 5 F#JIg#. y#LK 

j: 9 ft sttjjig 1 0 0 asauctt u r 1 figsi$©8i-£r*ia 
[0042] *Jt®fi«(K^s«fli^- v<omn.mt, 

A Xmifi 0.5%. 9 l 0 %«TRG>'iR*f 

m& 4 3 %-c* -? fc. mmmRVTizmm 2 ~ 5 *> 

e.*>A>£J: i 5K:. flgfl*^#yx^7-;U^Ig-^-r^c t 

fc, ±fBtg-^eiflgCC*j W 3 BgJWHfcm* x ^ -r;KDl2^ 
10 IW^jKftSlwtiT, SISBMKfil^c/^XfBtt 
*#<ft£C4*5frrt>£ < , ftte. Stb*S^<l«:^-S^fli7 

XXf>KDffi^4©»c#tt«/jN3<, «*»— jg©flr 
#>-?fc. 

[0 043] <Jt«0»2 ) ±lB£ttffl 1 (CttttSateW 
Bg© y B,K4 flgflfrBiJfitf 'JiX f-;U 4 ©SB£tb£ 9 5 

JJg*ffil§r l&UCi tel$*ttJtieSB*W 1 4 m CWttm 
Ki^T. ^JSWc^Sfflflg? -<;UA£i&@Lfc, * 
20 Jfc&flRcSfcSttJJir? ^ ;UA©iKJl4ffi«. ^-fXffl^s 
%> 9l5SK»Tf#e^ 1 0%«TSU t JUIffi**«4 1 
-?fc„ 

[0 044] (ib^0ij 3 ) iP s FWJ!g£E 

^i/^ci «n«±iBHSSFij 2 i nwc u r . 

«{C«*»IB7 ^;l/A*«jfiUfc. *HffiWlK^S«Hg 
J.fUOfftttB, 5%. 9l5g^Wf#S 

*i3 5 0%RO*iRSI^*U 2%-C*ofc„ 
[0 045] (tbf5^J4 ) spy tDWJJ 5 F«Jig*iB 

30 «CCffS«Jli7^il/A*l!iaL/fc. *SI»6^(C^S«fli 

AU 1 0 %RO'iR8§SaU 3%r*ofc„ 

[0 046] <Jt^0«5 ) ±.mmm 1 «:*»» 

Bg©4< y & flgJtSS?^* y x ^ 4 ©IB^tb* 7 5 
M%: 2 5£S%4l<fcCtRtftf y#;U!PW5 F 
«Bfi*E^ly«rl»C 4eW«JbBB30S«l iBICWe^r 

3«*W«:«i*||7 -< ;b A©^14<B«. ^ 2 

7 9 isg^twfts* 1 520 %Rvinmm& 4 0 

40 -3fc„ 
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300 


400 
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CIO 


<10 


350 


410 


520 






40 
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40 


43 


41 
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43 


40 



[0047 ] SiiZffiWtm#V*Z?>\>ti&ts#<)%'®frMW.ffi 

yawRS^»i#yai»Ra^(*fci^a9!tt*^k so orr6i±$-a-.sc4^T^s. *fc. Bg^^^yx^ 



(7) ^200 3-2 2 1 49 9 

11 12 



7P> h^-$/<Z>tffc# 

(51) Int. CI . 7 

C0 8L 79:00) 
B2 9K 67:00 
479:00 



F I 

C0 8L 79:00 
B2 9K 67:00 
479:00 



4F071 AA43 M44 AA58 AF15Y 

AF30Y AF61 AH04 BB06 

BB07 BC01 
4F210 AA24 AA40 AE01 AC01 AH 5 4 

AR12 RA03 RC02 RG02 RC04 

RG43 

43002 CF032 CF092 CF181 CM053 
GG02 



